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(54) IDLE SPEED CONTROLLER OF ENGINE FOR OUTBOARD MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an idle speed controller of 
an engine for an outboard motor capable of changing the number of 
idle revolutions by simple operation. 

SOLUTION: In an ISC device (idle speed controller) 40 for the 
engine for an outboard motor controlling the number of idle 
revolutions by adjusting a degree of opening of an ISC valve (idle 
speed control valve) 42 provided in a bypass passage 41 bypassing 
a throttle valve 28, at least air suction temperature is detected to 
control a degree of opening of the ISC valve 42 so that the number 
of idle revolutions becomes constant, and a degree of idle opening of . ; |£ 
the throttle valve 28 is adjusted to change the number of idle 24 
revolutions. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of an outboard motor. 

[Drawing 2] It is the sectional side elevation of the engine part of an outboard motor. 
[Drawing 3] It is the plane section Fig. of the engine part of an outboard motor. 
[Drawing 4] It is the back sectional view of the engine part of an outboard motor. 

[Drawing 5] It is the mimetic diagram showing the configuration of the inhalation-of-air system of the engine for 
outboard motors containing the idle speed control apparatus concerning this invention. 

[Drawing 6] It is the top view of the throttle-valve part of the inhalation-of-air system of the engine for outboard 
motors. 

[Drawing 7] It is the flow chart which shows the control procedure of the idle rpm of the engine by the idle speed 

control apparatus concerning this invention. 

[Description of Notations] 

1 Outboard Motor 

10 Engine for Outboard Motors 

28 Throttle Valve 

29 Valve Stem 

30 Stopper 

32 Adjusting Screw 

40 ISC Equipment (Idle Speed Control Apparatus) 

41 Bypass Path 

42 ISC Bulb (Idle Speed Control Valve) 

43 AKICHUETA 

44 Intake Temperature Sensor 

45 Intake-Pressure Sensor 

50 ECU (Engine Control Unit) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the idle speed control apparatus of the engine for outboard motors 

which controls idle rpm. 

[0002] 

[Description of the Prior Art] The idle speed control apparatus prepared in the engine for outboard motors controls 
idle rpm by adjusting the opening of the idle speed control valve prepared in the bypass path which bypasses a throttle 
valve. Idle rpm is detected, and specifically, feedback control of the opening of an idle speed control valve is carried 
out so that this detected idle rpm may become a predetermined value. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the conventional idle speed control apparatus 
controlled so that idle rpm always becomes fixed by feedback control, there was [ a problem that a user could not 
change idle rpm into arbitration according to the purpose ]. For example, this was conventionally impossible, 
although there was a case where he wanted to change the speed at the time of an idle according to a situation if it was 
in the vessel with which the purposes, such as fishing, are presented. 

[0004] This invention was made in view of the above-mentioned problem, and the place made into the purpose is to 
offer the idle speed control apparatus of the engine for outboard motors which can change idle rpm by easy actuation. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is characterized by 
controlling the opening of said idle speed control valve so that an intake-air temperature is detected at least and idle 
rpm becomes fixed in the idle speed control apparatus of the engine for outboard motors which controls idle rpm by 
adjusting the opening of the idle speed control valve prepared in the bypass path which bypasses a throttle valve. 
[0006] Therefore, since feedback control is not carried out so that the idle rpm of the engine for outboard motors may 
become fixed irrespective of the idle opening of a throttle valve according to this invention, for example, if the idle 
opening of a throttle valve is adjusted mechanically, the inspired air volume supplied to an engine will fluctuate, idle 
rpm will change, and idle rpm can be changed by easy actuation. 
[0007] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on an accompanying 
drawing below. 

[0008] First, the whole outboard motor configuration is explained based on drawing 1 . 

[0009] Drawing 1 is the side elevation of an outboard motor 1, this outboard motor 1 is attached in stern plate 100a of 
a hull 100 with the clamp bracket 2, and the swivel bracket 5 which carries out elastic support of the promotion unit 4 
by the up-and-down damper member 3 is pivoted up and down by the clamp bracket 2 free [ rotation ] with the tilt 
shaft 6. 

[0010] It **, and the promotion unit 4 has housing which consists of cowling 7, an upper case 8, and a lower case 9, 
and the four stroke cycle engine 10 is contained in cowling 7. In addition, the engine 10 is supported with the exhaust 
guide 11. 

[001 1] By the way, the crankshaft 12 (refer to drawing 2 ) is arranged.oiLsaid-engine 1 0-4Ji4he-lengfe>wi^e-direGfron^ — 
and the upper limit of the drive shaft 13 which travels through the inside of an upper case 8 to a lengthwise direction 
is connected with this crankshaft 12. And the lower limit of the drive shaft 13 is connected with the pre-go-astern 
change-over device 14 contained in the lower case 9, the propeller shaft 15 is horizontally prolonged from the pre-go- 
astern change-over device 14, and the propeller 16 is attached in the back end section which projects out of the lower 
case 9 of this propeller shaft 15. 
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[0012] Here, the detail of the configuration of said engine 10 is explained based on drawing 2 - drawing 6 . In 
addition, the mimetic diagram in which drawing 2 shows the configuration of the sectional side elevation of the 
engine part of an outboard motor and the inhalation-of-air system of the engine containing the idle speed control 
apparatus (it is hereafter called ISC equipment for short) to which this plane section Fig. and drawing 4 require this 
back sectional view, and drawing 3 requires drawing 5 for this invention, and drawing 6 are the top views of the 
throttle-valve part of this inhalation-of-air system. 

[0013] An engine 10 is a water-cooled four-cycle 4-cylinder engine, four gas columns are allotted to a lengthwise 
direction (the vertical direction), and this is constituted, as shown in drawing 2 . And the cylinder 18 is formed in the 
cylinder body 17 for every gas column, the piston 19 which slides in each cylinder 18 horizontally is fitted in, 
respectively, and each piston 19 is connected with said crankshaft 12 through the connecting rod 20. In addition, the 
crankshaft 12 is arranged for a long time in the crank case 21 in the lengthwise direction (the vertical direction of 
drawing 2 ), and a both-way rectilinear motion of each piston 19 is changed into rotation of a crankshaft 12 by the 
connecting rod 20. 

[0014] By the way, the four stroke cycle engine 10 for outboard motors concerning the gestalt of this operation is 4 
bulb engine, it has two intake valves 22 each and exhaust air bulbs (un-illustrating) about each gas column, and two 
suction ports 24 and exhaust air ports (un-illustrating) are formed in the cylinder head 23 put on the cylinder body 17 
for every gas column, respectively. And each suction port 24 and a non-illustrated exhaust air port are opened and 
closed to respectively suitable timing by said intake valve 22 driven with a moving valve mechanism, and the non- 
illustrated exhaust air bulb, and a necessary gas exchange is made by this within each cylinder 18. In addition, the 
ignition plug 25 is screwed on the cylinder head 23 for every gas column, respectively, and the cylinder head 23 is 
covered with the cylinder-head cover 26. 

[0015] Moreover, as shown in drawing 3 , the throttle body 27 is allotted to the left-hand side section of an engine 10, 
and the throttle valve 28 is built in this throttle body 27 for every gas column. 

[0016] Here, as shown in drawing 6 , each above-mentioned throttle valve 28 is attached in the throttle body 27 at the 
common valve stem 29 allotted in the vertical direction (space perpendicular direction of drawing 6 ), and the stopper 
30 is attached in the upper limit section which extends out of the throttle body 27 of a valve stem 29. In addition, the 
valve stem 29 is always energized in the direction of closing of a throttle valve 28 by energization means by which it 
does not illustrate. 

[0017] Moreover, the plate 3 1 is attached in the upper limit side of a throttle body 27, the adjusting screw 32 is 
screwing in this plate 31 free [ an attitude ], and said stopper 30 is maintained like illustration in contact with an 
adjusting screw 32 by the predetermined idle opening alpha with the opening of a throttle valve 28 near a close by- 
pass bulb completely (for example, 1 degree) at the time of an idling. 

[0018] By the way, as shown in drawing 3 , a silencer 33 is connected to the end of a throttle body 27, and the inlet 
manifold 34 derived from the other end of this throttle body 27 toward back is connected to said suction port 24 
formed in the cylinder head 23. In addition, opening of the inlet 33a formed in the front end section of the above- 
mentioned silencer 33 is carried out toward the method of the inside. Moreover, as shown in drawing 4 , the injector 
35 is attached in the cylinder head 23 for every gas column, and the fuel of the specified quantity is injected from 
each injector 35 toward each suction port 24 to suitable timing. 

[0019] It ** and the ISC equipment 40 applied to this invention as shown in drawing 5 is formed in the inhalation-of- 
air system of the engine 10 concerning the gestalt of this operation. 

[0020] The above-mentioned ISC equipment 40 is for controlling the rotational frequency at the time of the idling of 
an engine 10 (idle rpm). This ISC equipment 40 The bypass path 41 which draws from said silencer 33 and carries out 
opening to the downstream (it is the downstream to the flow direction in Ayr) of said throttle valve 28 of each inlet 
manifold 34, It is constituted including the actuators 43, such as a stepping motor which drives the idle speed control 
valve (it is hereafter called the ISC bulb for short) 42 and this ISC bulb 42 which were prepared in the middle of 
[ this bypass path 41 ] 

[0021] Moreover, as for an intake temperature sensor and 45, in drawing 5 , 44 is [ an intake-pressure sensor and 46 ] 
throttle opening sensors. The intake-air temperature detected by the intake temperature sensor 44, the intake pressure 
detected by the intake-pressure sensor 45, The opening of the throttle valve 28 detected by the throttle opening sensor 
46 r ^Ehe^ng«*e4empeFatee^^ 

illustrated rotation sensor, The atmospheric pressure detected by the non-illustrated atmospheric-pressure sensor An 
engine control unit (It is hereafter called ECU for short) It is inputted into 50, and the opening of the ISC bulb 42 is 
adjusted so that the drive of said actuator 43 may be controlled by this ECU50 and the idle rpm of an engine 10 may 
become fixed. When an intake-air temperature is lower than the set point, the opening of the ISC bulb 42 decreases 
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and the quantity of Ayr is specifically decreased, and when the operation total time amount of an engine 10 is shorter 
than the set point (at that is, the time of a running in), and when engine temperature is lower than the set point, and an 
atmospheric pressure is lower than the set point, the opening of the ISC bulb 42 increases and the quantity of Ayr is 
increased. 

[0022] If the engine 10 which has the above configuration drives, Ayr introduced in cowling 7 is attracted from inlet 
33a (refer to drawing 3 ) of said silencer 33, after it is measured by the throttle valve 28 built in the throttle body 27, it 
will flow each suction port 24 of the cylinder head 23 through each inlet manifold 34, and will be mixed with the fuel 
injected from said injector 35 by the middle. The gaseous mixture of a desired air-fuel ratio (A/F) is formed of this, 
combustion is presented with this gaseous mixture in each gas column, and the exhaust gas which occurs by 
combustion of gaseous mixture is underwater discharged through a flueway from a non-illustrated exhaust air port. 
[0023] By the way, when an engine 10 is in idling operational status (at the time of an idling), it sets. Since, as for 
each throttle valve 28, the stopper 30 is set as the idle opening alpha predetermined in the opening by contacting 
AJIESUTOSUKURYU 32 as shown in drawing 6 , Ayr bypasses each throttle valve 28 and flows to each inlet 
manifold 34 through the bypass path 41 of ISC equipment 40 while it passes each throttle valve 28 and flows each 
inlet manifold 34. 

[0024] Here, it explains based on the flow chart which shows control of the idle rpm of the engine 10 by the ISC 
equipment 40 concerning this invention to drawing 7 . 

[0025] On the occasion of control of idle rpm, a non-illustrated temperature sensor detects engine temperature (step 
SI), an intake temperature sensor 44 detects an intake-air temperature (step S2), engine operation time amount is 
checked (step S3), a non-illustrated rotation sensor detects an engine speed (step S4), a non-illustrated atmospheric 
pressure sensor detects atmospheric pressure (step S5), and the intake-pressure sensor 45 detects an intake pressure 
(step S6). 

[0026] And the engine temperature obtained by the above detection, an intake-air temperature, an engine speed, an 
atmospheric pressure, and an intake pressure are inputted into said ECU50, the amount of Ayr required in order that 
ECU50 may maintain idle rpm to predetermined constant value based on these data is calculated (step S7), and the 
opening of the ISC bulb 42 corresponding to this amount of Ayr is calculated (step S8). thus, when it becomes the 
value, as for ECU50, asked for the opening of the ISC bulb 42 when the opening of the ISC bulb 42 was called for, it 
needs - the drive of an actuator 43 is controlled (step S9). 

[0027] If the opening of the ISC bulb 42 is controlled as mentioned above, while Ayr of the specified quantity will 
bypass each throttle valve 28 and flowing to each inlet manifold 34 through the bypass path 41 of ISC equipment 40, 
each throttle valve 28 is passed, each inlet manifold 34 is flowed, and idle rpm is maintained by the fixed value with 
the inflow to each gas column of these Ayr. 

[0028] That is, idle rpm is determined by the sum of the amount of Ayr which flows the bypass path 41 of ISC 
equipment 40, and the amount of Ayr which passes each throttle valve 28 in the gestalt of this operation. 
[0029] On the other hand, conventionally, since feedback control of the opening of an ISC bulb was carried out so 
that idle rpm might always become fixed irrespective of the idle opening of a throttle valve (irrespective of the 
amount of Ayr which is got blocked and flows a throttle valve), the user was not able to adjust idle rpm to arbitration 
if needed as mentioned above. 

[0030] In the appropriate ISC equipment 40 which is alike and is applied to the gestalt of this operation Since idle 
rpm is determined by the sum of the amount of Ayr which flows the bypass path 41 of ISC equipment 40, and the 
amount of Ayr which passes each throttle valve 28 as mentioned above, If a user turns the adjusting screw 32 shown 
in drawing 6 and the idle opening alpha of a throttle valve 28 is adjusted mechanically, the amount of flowing Ayr 
will fluctuate a throttle valve 28, the inspired air volume supplied to each gas column of an engine 10 as a result 
fluctuates, and idle rpm changes. 

[0031] Therefore, in the vessel with which the purposes, such as fishing, are presented, by easy actuation of turning 
an adjusting screw 32, a user can adjust the idle rpm of an engine 10 and can change the speed of a vessel into 
arbitration to change the speed at the time of an idle according to a situation. 

[0032] In addition, although especially the above described the gestalt which applied this invention to the ISC 
equipment with which the engine for outboard motors of a four-cycle 4-cylinder was equipped, as for this invention, it 

is needless"to"say"for"ifto"be able to apply" si mitarfy^ " 

of the format of other arbitration was equipped. 

[0033] Moreover, although a means to adjust the idle opening of a throttle valve mechanically as a means to change 
engine idle rpm was used with the gestalt of the above operation, you may make it change idle rpm using other 
means. 
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[0034] 

[Effect of the Invention] Since the opening of said idle speed control valve was controlled so that an intake-air 
temperature was detected at least in the idle speed control apparatus of the engine for outboard motors which controls 
idle rpm by adjusting the opening of the idle speed control valve which was prepared in the bypass path which 
bypasses a throttle valve according to this invention so that clearly by the above explanation and idle rpm became 
fixed, the effectiveness that idle rpm can be changed by easy actuation is acquired. 



[Translation done.] 
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?faX-^4 3$:^T18«$^TV^. 
[0021 ] X. 05fcJ3^T. 4 41i«^ia-fey9\ 
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®^a-by9-4 4fcj:oT«iaisnfe®mias. ® 

^-fcyiM5fcloT8Kti$flrt:«l&E, xo-yh;l/ 
mS-fey*?-4 6fcJ:oT«iaj3^XO-y YArWrZ 
S<rM&. ^0*^ae-try^fc:J;-5T^tB$iutxy 
30 yyas. ^P0^<7)HIlK-«ry9-fcJ:oT«!aj$fi^xy 

1- 'yUHSBL ^0*<O^vE-byi>-fc<toT«!a5SnJt 
^^ixy^'ynyho-^ixy h (jar. EC 
Utmrt-Z) 5 0tcA*$ix. <IOECU5 0(=J:o 
tiE7?f*i-^4 3<0®M^*(|»$*tTxys;y 
1 0(7)74 KyUiHSadt-^ii^Sid I SC/i;^4 

i 9 t>fiV^fc« I SCy</k74 2<7)|igA««^$^ 
■Cxr-3&»-««$tL. xyvyaJS*^tt«k»3tfi^ 
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TvxXFX? »J jl-3 2fcaS^SCl tfcr«toT-?-<0 

T-tt#Xo y F/PA/W7 2 8 £jffifiLT#®3\VX*: 
F 3 4 SrsSatS t i: t fc „ #XO -y h)W<)Uf 2 8 
fcA4vtXl/C I SC§^4 O0»WrtXW&4 1 £31 
->T#®S\V-*-;P F 3 4 . 
[0024] <IC:T\ *3KBfc&£ISC§Sg4 0fc«]: 
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[ o o 2 5 1 r>r FyHins6W)W»ae txit. 
(oag-b^fcioTxyj/yas^ajL <x-f -yr 
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(cJ:r)T^BESr«iaiL Uf77S5) . «Svff-tey 
^4 5tcJ:-?T®^EES-«aj-r& Ufy7S6) . 

[00 26] -f-LT. JiLh^aitioT^^ilfcxy 
&?yaut fttHUt xy$;yflER. *mEERtf»£s 
EE#S5£ECU5 0fc;Uj3;f-U ECU5 0»i£*l£<9 
T-*fc*-?vvt7M F/HgiSBcS-Bfigo--5£«fc:«t# 
-rs*tf>fc£g£x7-*£ft#L Uf-;7S7) . 
dtf)XT-:t£.g.£d I SCVN'/I/7'4 2<0^S^tW-r 
S (Xf77S8) . Z<0£l£l SCJ^U^4 2<m 
Wt&thhtlht. ECU50«I SC'W'7 , 4 20fli 
K4^6Jlfctfl3fr* 1 i a 7?faX-^ 4 3<0ffi 
*»tl«H-« UT77S9) . 
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tfumztih t . msa&oxr-tf&xa-? h***7 
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fcjl-»T**9l"7-sfs-A' F 3 4'vfcSttll. fc fc t fc. 
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v V)V^)l>72 8 $-ffl3S-t6xT-<D4<7)»tC i oTS4 
x— f-«06fc:SrrT^>xhx^!; 
jl-3 2*0LTXn -/ YA/WT2 8<7>T4 F/UBiK 
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[ o o 3 3 ] £\t<7mfcrmmz'\±^> t J><r)TA 

[0034] 

30 fcg»t^^r^f F^XK- F3 y hD-^A;|/7«S 

Jt«fflxyv><7)T-f H;PX hr— Krjy h d-;u^S(3 
fcV^T. ^<t*>(R^aS$-^ajl.TT-f HAWK 
A«-^i:=5r6«l:3l9ST^ F^Xtr-Kay hn-;W\' 
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